Reduced [3H]flunitrazepam binding in cingulate cortex and hippocampus of postmortem schizophrenic brains: is selective loss of glutamatergic neurons associated with major psychoses?
Findings. Specific [3H]flunitrazepam binding to "neuronal"-type sites was significantly lower in anterior cingulate cortex, hippocampus, somatomotor cortex, cerebellar cortex, and globus pallidus in small postmortem samples of schizophrenic brains than in non-schizophrenic controls. Four of these five brain regions were reported by others to exhibit atrophy and/or neuronal loss in schizophrenia. Selective loss of hippocampal pyramidal neurons in postmortem schizophrenic brains has been reported (11). Pyramidal neurons are known to be glutamatergic (14,26) and to exhibit high densities of benzodiazepine binding sites (25,31). Glutamatergic neurons are known to be abundant in most layers of the cerebral cortex, and most of these are pyramidal neurons (26). All layers of the cerebral cortex display high densities of benzodiazepine binding sites (24,25,31). The number of larger pyramidal cells is little affected in most layers of the anterior cingulate cortex, but the number of small neurons is significantly lower, particularly in layer II (10). Pyramidal neurons range in size from very large to very small, and many very small pyramidal cells are often counted, together with small "stellate" neurons, as "granule" cells (28). Further, non-pyramidal glutamatergic neurons are reportedly also found in cerebral cortex (26). Thus, it seems possible that the large reduction in [3H]flunitrazepam binding we find in anterior cingulate cortex reflects the selective loss of glutamatergic neurons. The hypothesis that selective loss of glutamatergic neurons form various brain regions is associated with major psychoses can be easily tested by immunohistochemical studies of these regions using glutamate- and GABA-specific antibodies.